ABSTRACT
INTRODUCTION
ntil recently, most research examining the effects of unions on wages in the U.S. has been in the private sector. However, several recent statistics regarding union membership in the U.S. suggest increased importance of examining these effects in the public sector. For example, while the share of private sector wage and salaried workers that are unionized has declined from 16.8 percent in 1983 to 7.2 percent in 2009, the share of public sector workers that are unionized has remained constant, at 36.7 percent in 1983 and 37.4 percent in 2009 (BLS). Furthermore, although the majority of unionized workers have historically been in the private sector (nearly 68 percent in 1983 according to Blanchflower and Bryson, 2004) , the majority are now in the public sector (52 percent in 2009 according to the Bureau of Labor Statistics). These numbers suggest that an understanding of union wage effects requires a better understanding of the effects of unions on wages in the public sector.
A recent study by Bahrami, Bitzan, and Leitch (2009) provides several important findings regarding the role of unions in wage determination in the public sector in the U.S. First, there are persistent and consistent union wage premiums in the public sector between 1998 and 2004. Second, union wage premiums measured using a wage equation that allows for different union rewards for different personal characteristics results in higher measured premiums than those obtained with a traditional union wage equation that only measures the premium with an intercept shift. Third, there are substantial differences in union premiums for different types of workers -e.g. local workers receive higher union premiums than state workers, who in turn receive higher union premiums than federal workers; blue collar workers receive higher union premiums than white collar workers; part time workers receive higher union premiums than full time workers; female workers receive higher union premiums than male workers; and black workers receive higher union premiums than white workers. Finally, a large difference between the union wage premium in the private and public sectors still exists (22.7 percent in the private sector and 11.2 percent in the public sector), and much of it is explained by differences in public and private sector worker characteristics (40 to 50 percent). Specifically 22 to 30 percent of the difference in private-public sector union premiums is due to a much larger proportion of public sector workers in white collar occupations in comparison to the private sector, and 17 to U 36 percent is due to a negative union premium for education and a lower level of education in the private sector. Moreover, large portions of the difference are also explained by higher union rewards for experience, for being full time, and for being male in the private sector in comparison to the public sector, while large negative portions of the difference are explained by lower union premiums in the private sector for education, residence in a metropolitan area, and for white collar occupations.
While the findings provide additional insight into public sector union premiums in the U.S., they also leave many unanswered questions. Some of these questions include: (1) are public sector union wage premiums persistent across occupations?, (2) how do union wage premiums vary by occupation within the public sector?, (3) are private sector union premiums higher than public sector union premiums across all occupations?, and (4) can we explain more of the gap between private sector union premiums and public sector union premiums when looking at specific occupations?
This study addresses these questions by examining public sector union premiums for workers in every occupation that accounts for at least .5 percent of all public sector workers between 2000 and 2004 in the Current Population Survey. These occupations account for more than 66 percent of all U.S. public sector workers over this period. Specifically, we estimate union premiums by occupation during this period, compare these premiums to those for the same occupations in the private sector, and perform an Oaxaca (Oaxaca 1973) decomposition to estimate the percentages of the differences in private-public sector union premiums that are explained by differences in worker characteristics and those that are explained by differences in the ways workers are rewarded for their characteristics by unions in the private and public sectors. We find positive union wage premiums in most public sector occupations, substantial variation in these premiums, higher union wage premiums in the private sector than in the public sector for most occupations, and most of the difference between private sector and public sector union premiums attributable to differences in the way unions reward workers in the private and public sectors, rather than due to differences in worker characteristics between private and public sectors. The next section provides a review of the literature regarding the impacts of unionization on wages in the public sector.
LITERATURE REVIEW
Several studies have examined union wage premiums in the public sector. However, most of these studies have either examined union premiums in the public sector overall, or examined union premiums in a specific occupation. Very few studies have examined union premiums by occupation for more than one occupation.
One of the few exceptions is Blanchflower and Bryson (2004) , who examine union wage premiums in the public sector and compare them to the private sector. They find that union premiums have increased in the public sector since the late 1970s/early 1980s (13.3 percent average premium between 1979 and 1988, and 14.5 percent average premium between 1996 and 2001). In contrast, they find a decrease in union premiums in the private sector (22 percent between 1979 and 1988, and 17 percent between 1996 and 2001). In examining union premiums for specific occupations, they find an increase in the wage premium for teachers, lawyers, firefighters, and police over time, with little change in the premium for registered nurses and social workers over time. Other changes they note are a decline in the union wage premium for young workers and less educated workers, a slight increase in public sector union wage premium for men and a slight decrease for women. In identifying current union wage premiums in the public sector, they find that premiums are highest for local government workers and lowest for federal government workers. They also find the wage benefits of union membership are greatest for manual workers, the young, and the least educated.
One study that examines public union wages and employment in some specific occupations is Valletta (1993) . In a cross-sectional analysis, Valletta (1993) finds positive union contract effects on firefighter/sanitation employment and wages for 900 U.S. cities between 1977 and 1980. This is consistent with demand shifts due to union political influence in municipal bargaining. However, when using a longitudinal analysis, his results provide little support for the demand shift hypothesis. Zax and Ichniowski (1988) use data on 500 municipalities to analyze the effects of public unions on employment and pay levels. Their study shows that municipal unions use a mix of strategies that rely on collective bargaining and political lobbying that increases employment and compensation in the bargaining unit. Ashenfelter . Much of the evidence on the impacts of unions on wages in the public sector is captured in a review article by Lewis (1990) . He reviews 75 studies of public sector unions' effects on wages and concludes that the public-sector wage-gap studies generally find the public-sector average wage gain for unionized employees is smaller compared to the private sector. He argues that these studies had not taken into account the differences in public and private sectors regarding (1) fringe benefits, (2) threat or spillover effects, (3) work force mix (blue-collar versus white collar workers), and (4) trends in the estimated wage gain. After a simple adjustment for these factors, he concludes that the public sector union premium is lower than the private sector union premium by about 3 to 7 percentage points. Moreover, in examining whether the public sector union wage premium is changing relative to the private sector union wage premium, he finds that from 1973 to 1984 the public sector union wage premium moved approximately parallel to that in all sectors (private and public sectors combined). His estimate shows that the public sector union wage premium from 1973 to 1984 averaged about 8 to 12 percent. Within the public sector, his findings indicate that the mean union wage gain is lowest for federal employees and is highest for local government workers. Freeman and Ichniowski (1988) show that overall, research findings suggest that average public sector union wage gains are about 5 percent less than private sector union wage gains. However, unionized local government workers in the public sector obtain as large or larger earnings differences over nonunion workers as do unionized private sector workers (Freeman and Ichniowski, 1988, p.6) . It can be argued that the impact of unions on wages in the public sector (especially at the local level) depends on a set of complex variables, including the ability of public workers to strike, the size of government departments, the ability of the local governments to pay (as reflected in the property values in the community and average family incomes), and hosts of other factors -each requiring a separate investigation. The next section describes the data used in this study. We estimate union wage premiums for every public sector occupation that accounts for at least .5 percent of all workers in the CPS sample over the 2000 through 2004 period. Table 1 shows the number of worker observations in the private and public sectors in these occupations before eliminating outliers and observations with missing data. As the table shows, these occupations account for 103,805 observations in the public sector (66 percent of all observations in the public sector between 2000 and 2004) and 197,118 observations in the private sector.
DATA
We eliminate observations where estimated hourly earnings are below $5.15 or over $200 1 , observations where hourly earnings cannot be estimated using weekly earnings and usual hours of work due to missing data, observations where implied experience is negative, and observations with ages over 70 years. In some instances, the CPS assigns earnings where they are missing using a variety of procedures. These observations with allocated earnings are also deleted. 2 After eliminating these outliers and observations with missing data, there are 61,570 observations in the public sector and 105,107 observations in the private sector. 
Measuring Union Wage Premiums by Occupation in the Public Sector
Most previous studies have estimated union wage premiums in the public sector by using a standard human capital wage equation, with a dummy variable for union membership: (1) where: W = hourly earnings 3 , UN = union membership dummy, and X i = Vector of human capital and other characteristics.
However, Bahrami, Bitzan, and Leitch (2009) show that union wage premiums estimated with this approach are lower in comparison to those estimated with a human capital wage equation that accounts for differences in rewards to education, experience, and other characteristics for union and non-union workers. The general wage equation used is:
Separate wage equations are estimated for each occupation in the 2000-2004 time period, using occupations that account for at least .5 percent of workers from the Current Population Survey Merged Outgoing Rotation Groups. The specific wage equation used for each occupation is: Parameter estimates from these equations are used with average characteristics of public sector workers within each occupation to obtain estimates of union wage premiums by occupation. For example, the union wage premium for public-sector elementary teachers is estimated using the parameter estimates from a wage equation for public sector elementary teachers and the characteristics of the average public-sector elementary teacher. This provides an estimate of the union wage premium by occupation that considers the average characteristics of workers in each occupation and the unique union effect by occupation.
In the 41 occupational regressions, there are many interaction terms that are significant at the 1, 5, and 10 percent levels, suggesting that the rewards to human capital and other characteristics are not the same for union and nonunion workers. While not consistent in direction or significance among occupations, union workers in the public sector receive different returns for education, implied experience, being full time, male, white, black, male, and living in a metropolitan area than non-union workers. The lack of consistency in direction and significance of interaction terms among equations suggest more accurate estimates of union premiums by occupation are obtained using the occupation specific regressions. Table 2 shows the estimated union wage premiums for workers in different occupations in the public sector, along with standard errors. As the table shows, the estimated union wage premium is positive for 36 out of the 41 occupations and 27 occupations have estimated premiums that are statistically significant. While most occupations show positive premiums, there is wide variation in the magnitude of the estimated premiums. As the table shows, the estimated union premium ranges from negative 6 percent to positive 61 percent. 4 However, none of the negative premiums are statistically significant. Examples of occupations with large union wage premiums include mail sorters, ground maintenance workers, driver/sales workers and truck drivers, and other teachers and instructors. Occupations with smaller positive union premiums include secretaries and administrative assistants, social workers, and word processors/typists. Occupations with no significant union premiums include lawyers, police supervisors, education administrators, accountants, and nurses.
As highlighted previously, Bahrami, et. al (2009) found that the union wage premium was much larger in the private sector than in the public sector. In order to see whether this is true across occupations, we estimate the same model as above for each of the same occupations for which observations exist in the private sector (34 regressions).
Just as in the public sector, there are significant differences in the ways union workers are compensated for education, implied experience, location in a metropolitan area, full time status, race, and sex, in comparison to the way nonunion workers are compensated for these same characteristics in the private sector. Moreover, as in the public sector, the union premiums for such characteristics vary by occupation in the private sector. Table 3 shows union premiums for private sector and public sector workers in the 41 occupations highlighted in Table 1 . As the table shows, union wage premiums are higher for private sector workers in 22 of the 34 occupations for which there are both private and public sector workers. Moreover, in some cases these differences are large -the log union wage premium for private data entry workers exceeds that for public data entry workers by .23, the log union wage premium for private special education teachers exceeds that for public special education teachers by .21, the log union wage premium for private registered nurses exceeds that for public registered nurses by .15, the log union wage premium for private cooks exceeds that for public cooks by .14, and all of these differences are statistically significant. Furthermore, the log union wage premium for private sector workers exceeds that for public sector workers by at least .05 for 16 of the 34 occupations.
Oaxaca Decomposition of Differences in Private -Public Sector Union Premiums
A variant of the Oaxaca (1973) decomposition is used to help understand why the union wage premium is generally larger in the private sector than in the public sector. The standard Oaxaca decomposition is a method for separating the total earnings gap between two groups into two portions; one portion is explained by differences in personal characteristics, and the other is due to differences in estimated coefficients between the two groups.
We attempt to explain differences in the union wage premiums for various occupations between the private and public sectors using a general version of the Oaxaca decomposition introduced by Neumark (1988) . 5 The total difference in the union wage premium between the private and public sectors is: This difference can be explained by differences in characteristics between the average private and public sector worker, and by differences between the rewards to those characteristics in the private and public sectors, as follows:
The first term on the right-hand side shows the portion of the difference between private union and public union wage premiums due to differences in the average characteristics of private and public workers. The second term on the right hand side shows the portion of the difference that is due to differences in the rewards to personal characteristics for union members in the private and public sectors.
In addition to showing the difference between union premiums in the private and public sectors, Table 3 shows the explained and unexplained portions of the difference as estimated using an Oaxaca decomposition. 6 7 As the table shows, in most cases the majority of the difference between union premiums in the private sector and in the public sector is due to differences in the way unions reward various characteristics. However, many of the measured differences due to the way unions reward characteristics in the private and public sectors are not statistically significant (only 5 out of 28 are significant). On the other hand, although small percentages of the differences between union premiums in the private and public sectors are explained by difference in private-public sector worker characteristics, more of these differences are statistically significant (13 out of 28) . However, in 6 of the 13 cases where differences are statistically significant, a negative portion of the gap is explained. In cases where the union premium is higher in the private sector than in the public sector, this would suggest that based on personal characteristics workers from the public sector would get a higher premium than they would in the private sector if unions rewarded workers in both sectors in the same way. That is, such differences actually support the idea that the difference in union premiums in the two sectors is due to the way workers are rewarded rather than due to differences in the characteristics of workers in the two sectors. Thus, although statistical significance is not achieved in many cases, the findings generally support the idea that private-public sector differences in union premiums by occupation are due to differences in the way unions reward workers in each sector rather than due to differences in personal characteristics. That is, public sector workers and private sector workers in the same occupation have very similar levels of education and implied experience, similar proportions live in metropolitan areas and are full time, similar percentages are black, white, male, and female, and they live in similar regions. However, private and public sector unions reward such characteristics differently. In fact, in 27 out of the 28 occupations where Oaxaca decompositions are possible, at least 60 percent of the difference is due to differences in the way unions reward workers for their characteristics in the private and public sectors. In 21 out of the 28 occupations, at least 80 percent of the difference is due to such differences.
These findings lead to the question of why private sector unions reward workers differently than public sector unions. Some economists have argued that collective bargaining might be more effective in the public sector than private sector (Wellington and Winter 1971; Freeman 1986; Trejo 1991; Valletta 1993; Babcock et al.; Zax and Ichniowski 1988) . Their main reasons are that public employers do not have a profit motive and are less resistant to union demands, public sector employees can exert political pressure during the election process, and the demand for public employees is relatively inelastic.
Despite these theoretical arguments, the majority of the empirical findings show that the union wage premium for private sector workers exceeds that for public sector workers, which is consistent with our findings. 8 The main reasons for these findings are the labor intensive nature of the government services, the low public tolerance to pay for government services, the large portion of public sector workers being in the white collar occupations, legal restrictions on the right to strike, monopsony power of the government, and the introduction of labor saving technologies and outsourcing of some public services.
SUMMARY AND IMPLICATIONS
This study examines union wage premiums by occupation in the public sector in the U.S. In examining union-nonunion wage differences for public sector workers in occupations accounting for 66 percent of all public workers in the 2000-2004 Current Population Survey, we find positive and statistically significant union premiums for 27 out of 41 occupations examined. We also find large differences among occupations, with miscellaneous teachers and instructors receiving a 61 percent premium, secretaries and administrative assistants receiving a 5 percent premium, and 14 occupations receiving no statistically significant premium.
In comparing union premiums by occupation between the private and public sectors, we find that private sector premiums are larger than public sector premiums in most cases. This suggests that the explanation given by some studies, that the reason for higher union premiums in the private sector is due to a concentration of public sector workers in white collar occupations, is not the primary reason for private-public sector differences in union wage premiums. Rather, the persistently larger union wage premiums in the private sector at the occupation level suggest fundamental differences in the effectiveness of unions in the private and public sectors.
Finally, to investigate whether the differences in union premiums paid in the private and public sectors are due to differences in worker characteristics or in the way that unions reward workers in both sectors, we perform an Oaxaca decomposition of private-public sector union wage premium differentials. We find that the majority of the differential between private sector union premiums and public sector union premiums appears to be due to differences in the way unions reward workers in the private and public sectors, not because of differences in the types of workers in the private and public sectors. This further supports the idea of fundamental differences in the way unions operate in the private and public sectors.
It should be noted that this study does not address public-private wage differentials. Although the study suggests larger union premiums in the private sector in comparison to the public sector, most existing evidence of public-private sector wage differentials suggests that public sector workers receive a premium over their private sector counterparts. While not examined in our study, most of our data also suggest a public sector wage premium over the private sector. Further research should address the public sector wage premium and disentangle the effects from union wage premiums in the private and public sectors.
Moreover, our study does not address specific differences in the ways unions reward workers in the private and public sectors by occupation. This would require a detailed Oaxaca decomposition for each of the occupations examined.
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